Effects of tumor-load and malnutrition on myocardial function in the isolated working rat heart.
Marked differences in cardiac associated morbidity and mortality have been reported between patients with and without malnutrition. Tumor-associated cachexia may impair heart function, which further aggravate host wasting and thereby create a vicious circle. The aim of this study was to evaluate to what extent a malignant tumor may influence heart function under well-defined experimental conditions. The perfused working rat heart was used as a model. Study groups of freely-fed sarcoma-bearing rats, starved and protein-calorie malnourished (PCM) non-tumor rats were compared to freely-fed control animals. All groups of malnourished animals (tumor-bearing, starved and PCM) lost significant amounts of body and heart mass compared to freely-fed controls. Loss of heart contractile mass in tumor-bearing rats and malnourished animals did not lead to impaired heart function in any respect. The rate of oxygen uptake was significantly higher under all experimental conditions in perfused hearts from tumor-bearing rats compared with hearts from starved, PCM and freely-fed control rats. Oxygen uptake per left ventricular work was significantly higher in tumor-bearing rats but significantly lower in starved and PCM rats compared with control animals. Norepinephrine at various concentrations (10(-9)-10(-5) mol/l) in the perfusate stimulated the contractility and the left ventricular peak pressure significantly more in hearts from malnourished animals compared with that of freely-fed controls. The results show that adaptive functional changes can be recorded in the isolated perfused rat heart from sarcoma-bearing rats and after a period of comparatively acute undernutrition in non-tumor rats. A malignant tumor or the associated malnutrition does not induce impaired pumping performance despite a reduction in contractile heart mass. Increased oxygen consumption in hearts from tumor-bearing animals may contribute to elevated energy expenditure in a cancer-bearing host.